Comparative toxicity and renal distribution of the platinum analogs tetraplatin, CHIP, and cisplatin at equimolar doses in the Fischer 344 rat.
Tetraplatin [tetrachloro(dl-trans)1,2-diaminocyclohexane platinum(IV), NSC-363812] is a new anticancer platinum drug analog targeted for clinical development because of its effectiveness against cisplatin-resistant tumor cell lines and its improved formulation. The toxicity of tetraplatin was compared at equimolar doses to that of cisplatin [cis-diamminedichlorophatinum(II)] and CHIP [cis-dichloro,trans-dihydroxybis-isopropylamine platinum(IV), NSC-256927]. Adult male Fischer 344 rats received an iv bolus injection of 6.7, 13.3, 26.7, or 53.3 mumol/kg of one of these drugs in saline and were killed on Day 1, 3, 5, 8, or 15 postinjection for assessment of toxicity with emphasis on evaluation of nephrotoxicity. Rats to be killed on Day 15 were housed in metabolism cages for daily urine collection. Tetraplatin was less nephrotoxic than cisplatin at equimolar doses; CHIP was not nephrotoxic at these doses. Renal platinum contents were similar after all three drugs and did not appear to be related directly to the nephrotoxicity. Nephrotoxicity was detected 4-5 days after 6.7 mumol/kg cisplatin, was localized to the corticomedullary junction, and progressed with time and dose. Tetraplatin-induced alterations of renal function were first observed after 13.4 mumol/kg on Day 4 as an elevation of urine volume (up to 10-fold) and a smaller elevation of urinary glucose excretion. Tetraplatin lesions were localized in the mid- and outer cortex and, even at the highest dose, were less severe than those observed with cisplatin. There were other prominent toxic effects of tetraplatin, such as gastrointestinal toxicity and myelosuppression, which indicate that factors other than comparative nephrotoxicity may impact the clinical potential of this new agent.